gave another proof using a different method for an arbitrary group G .
Notations and Preliminaries Definition 1.1
The group G is said to be a semidirect product of a normal subgroup A and a subgroup B , denoted by G = B£< A ( or a splitting extension of A by B ) if then the map
is an epimorphism extending α and β . In the following theorem a free presentation for G is introduced in terms of free presentations of A and B .
Theorem 1.4
Let G be a semidirect product of A and B under θ : B −→ Aut(A) and
be free presentations for A and B , respectively. Then
is a free presentation for G , where
Proof.
Let V be a variety of groups defined by a set of laws V and G be a group with a free presentation
Then the Baer-invariant of G with respect to the variety V, denoted by VM(G) , is defined to be
where V (F ) is the verbal subgroup of F and [RV * F ] is the least normal subgroup of F , contained in R , generated by
It is easily seen that the Baer-invariant of the group G with respect to the variety V is always abelian and that it is independent of the choice of the free presentation
In particular, if V is the variety of abelian groups, then the Baer-invariant of G with respect to V will be
which , by I.Schur , is isomorphic to the Schur-multiplicator of G , denoted by M(G) , in general , and in the finite case , is isomorphic to the second cohomology
If V is the variety N c of nilpotent groups of class at most c ≥ 1 , then the Baer-invariant of G with respect to N c is 
The Main Result
The following theorem is fundemental to the proof of Theorem 2.2 . We adopt the notations and conventions from section 1 , in what follows.
Therefore
If r 2 ∈ R 2 ,then ν 2 r 2 = 1 , so θ(ν 2 r 2 ) is the identity automorphism. Thus [r 2 , 
. So using part (ii) and the above remarks, we have
Therefore , by induction we have
Now we are in a position to state and prove the main theorem of this paper.
Theorem 2.2
Let G be a semidirect product of A by B under θ : B −→ Aut(A) (or a splitting extension of A by B under θ) , and N c be the variety of nilpotent groups of class at most c (c ≥ 1). Then
In particular , N c M(B) can be regarded as a direct factor of N c M(G) .
Proof.
By the previous assumptions and notations we have
, where ϕ and η are natural homomorphisms. Then for any c ≥ 1 , we have
Cosider the following two natural homomorphisms
given by
e g is the inverse of h and so h is an isomorphism. Thus we have
.
Thus by Lemma 1.3 and the property that
Ker(η) (by 1.3 and ( * * ))
Hence, by ( * )
Also (ηϕ)(S ∩ γ c+1 (F )) = (S ∩ γ c+1 (F ))Ker(ηϕ) Ker(ηϕ) ∼ = S ∩ γ c+1 (F ) (S ∩ γ c+1 (F )) ∩ Ker(ηϕ)
. P
Now we obtain the following corollaries: 
